In two case studies of magnctospheric substorms, temporal variations of the westward component of magnetospheric convection electric field in the outer plasmasphere were compared to auroral activity near L = 7 and to varia- 
I. INTRODUCTION
Much has recently been learned about magnetospheric convection electric fields (e.g. Maynard [1971] , Mozer [1971] , Heppner [1972] , Haerendel [1972] , Caufman and Gurnett [1972] ), and it is now possible to make detailed comparisons between these fields and certain related phenomena. In a recent presentation of several case studies, preliminary comparisons were made between magnetospheric east-west electric fields deduced from whistlers, the interplanetary magnetic field orientation, and substorm bay events [Carpenter et al., 1972] . The present note extends these comparisons, showing relations between the electric fields previously reported, auroral activity, and mid-and high-latitude magnetic perturbations. The case studies indicate that the 'growth phase' signature of the westward electric field observed within the plasmasphere may differ appreciably from the signature reported to exist at greater distances. This note also reveals a close temporal relation between a rapid, substorm-associated rise in the westward component of electric field in the plasmasphere, E , and a well-known type of nightside geomagnetic perturbation.
Sources of data. The data include records from magnetic observatories in the U.S., Canada, Iceland, and Antarctica, all-sky camera records from Byrd, Antarctica, and VLF convection electric field data from Eights, Antarctica. For further information on the method, see Carpenter et al.,[1972j) . A prominent feature of Figure 2 is the approximate time coincidence of the large surge of westward electric field at ~ 0520-0620 UT and perturbations in nearly all the magnetic traces. One of the bfst defined magnetic effects is in the D-component variations (Figure 2, bottom) . These began at about the time of the rapid increase in E at 0520-O530 UT and appear to be typical substonn-associated D events (see Akasofu and Meng [1969] , Meng and Akasofu, [1969] ). At Victoria the deflection in I) was eastward. Tucson and Boulder appear to have been in a transition region, while at Dallas and further east the deflection was westward.
The D events near the meridian of Eights (Fredericksburg and Agincourt)
showed maximum westward deflection near the time of peak E fields, and decayed as E dropped to zero. The E field then reversed to be relatively storm. The aurora were most active in the period 0540-0600 UT, when both the electric field and negative bay at Byrd were near their peak intensities.
The electric field reversed its sign to become eastward at «w 0620 UT.
This coincided approximately with a reversal of auroral motions. Between band appeared near the zenith of Byrd and moved rapidly westward (see the photographs taken at 0620 and 0625 UT). It is not clear how the reversal in cross-L plasmaspheric drifts from inward to outward is related to this auroral reversal from eastward to westward. There was no clear poleward or equatorward motion of auroras in the period immediately following 0650 UT.
The interplanetary magnetic field. The relation of the interplanetary magnetic field and E for this case was discussed briefly by Carpenter et al., [1972] . In Figure 2 (top) the comparison is changed slightly so as to present the interplanetary data in terms of Bj^ , the component normal to the earth's dipole equator. As noted in the previous paper, there appears to be a relationship between negative increases in Bj^ at ~ 0200, 0430, and 0650 UT and a sequence of bays shown, for example, by the Byrd magnetometer.
The relationship is similar to the type recently discussed by Foster et al Activity on August 20, 1965 was previously described by Coroniti et al [1968] , who noted the occurrence of several large substorms in close succession between ~ 07 and 13 UT. The prolonged nature of the activity is reflected in the E curves of Figure 5 , which do not exhibit a reversal after the large westward increase, but instead remain westward until near local dawn(~ 11 UT).
Relation of E and D. As in Figure The foregoing description of E variations differs from the electricfield signatures found from balloon-borne detectors by Mozer [1971] , who reported a growing westward field that reaches a high level prior to the time of auroral activation. The lack of agreement may be due in part to the great variety and complexity of substorms, and to the attendant difficulties in identifying (and obtaining agreement upon) the various stages of substorm development. The differences may also be real, reflecting a shielding effect such as that recently disucssed by Karlson [1971] and by Vasyliunas [1971] , among others. These authors describe, from various points of view, the process by which motions of energetic particles in the outer magnetosphere give rise to particle pressure gradients and to charge-separation electric fields. The latter in turn cause the intensity of the convection electric field to be reduced at points interior to the regions of the pressure gradients.
Note that the whistler and balloon methods tend to emphasize different regions, Akasofu and Meng [1969] , and Meng and Akasofu [1969] .
We tentatively conclude that E within the plasmasphere surged rapidly when the field-aligned current system began to grow. Improved knowledge of these relationships should result from expected future improvements in resolution of the onset time of E-field events.
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